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SPECIFICATION 



(54) Title of the Invention 
Surface Protecting Film 

/I 

[Claims] 

[Claim 1] A surface protecting film made by providing a 
self-adhesive layer composed of a self-adhesive composition which 
contains 100 parts of an acid-modified polystyrene thermoplastic 
elastomer, 20 - 150 parts of a tackifier and 0.1-5 parts of an 
epoxy resin by weight on at least one side of a substrate film. 

[Detailed Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention relates to 
a surface protecting film. In more detail, this invention relates 
to a surface protecting film having uses such as pas-ting it to 
metal plates such as stainless steel plate or aluminum plate, 
etc., painted metal plates or resin plates, 
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vinyl chloride-laminated steel plate, glass plate, etc. for the 
surface protection during transportation, processing, curing, 
etc . 

[0002] 

[Prior Art and Subject to Be Solved by the Invention] A 
characteristic necessary for a surface protecting film consists 
in that the protecting film does not lift or peel off after it is 
pasted to an adherend, and a self-adhesive does not remain onto 
the adherend after peeling and removing the film. Particularly, 
when the film is placed under severe conditions such as high 
temperatures or outdoor exposure, etc. from pasting to an 
adherend to peeling it off, a surface protecting film with even 
higher above characteristic has been wanted. 

[0003] Therefore, a film using a self-adhesive obtained by 
cross-linking an acrylic copolymer with an isocyanate compound or 
a methylol compound to become three-dimensional to an extent of 
not losing the stickiness to increase the cohesive force and a 
film using a self-adhesive obtained by formulating a proper 
amount of a tackifier, etc. with a synthetic rubber, a natural 
rubber or a modified natural rubber are given as surface 
protecting films which have been commonly used before. 

[0004] Such surface protecting films have no special 
problems when they are pasted to adherends with a relatively flat 
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surface, such as metal plate, aluminum plate, resin plate, 
painted plate, etc. 

[0005] However, when the surface protecting films well-known 
before are pasted to a plastic surface formulated with such 
plasticizers as dioctyl phthalate (DOP) , etc., e. g., vinyl 
chloride-laminated steel plates which have been frequently used 
more recently (e. g. , a rough surface vinyl chloride -laminated 
steel plate with embossed surface among them) , the plasticizers 
bleed out into the self-adhesive layer and cause the following 
problems . 

[0006] (1) When the self-adhesive layer is constructed with 
a self-adhesive composition based on an acrylic copolymer, the 
compatibility of this self-adhesive composition and a platicizer 
such as DOP, etc. is good, therefore the plasticizer migrates 
into the self-adhesive layer, the self-adhesive extremely loses 
the cohesive force and becomes a sticky state. Accordingly, the 
adhesive strength of self-adhesive lowers, the surface protecting 
film lifts from an adherend, the self-adhesive presents a 
stringiness phenomenon and remains on the adherend when the 
surface protecting film is peeled from the adherend. 

[0007] (2) When the self-adhesive layer is constructed with 
a composition based on a natural rubber or a modified natural 
rubber and formulated with a tackifier, etc., it is stronger to 
the bleed out. However, the structure of natural rubber or 
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modified natural rubber has unsaturated double bonds, therefore 
ultraviolet rays cause the molecular rupture in case of outdoor 
exposure, and the self-adhesive remains on an adherend when the 
surface protecting film is peeled. 

[0008] A subject to be solved by the invention is to solve 
the above problem and provide a surface protecting film which has 
good pasting property, less reduction of adhesive strength after 
the pasting, less residual paste onto an adherend as well as good 
weather resistance. 

[0009] 

[Means for Solving the Subject] A characteristic of the 
surface protecting film of this invention consists in providing a 
self-adhesive layer composed of a self-adhesive composition which 
contains 100 parts of an acid-modified polystyrene thermoplastic 
elastomer, 20 - 150 parts of a tackifier and 0.1-5 parts of an 
epoxy resin by weight on at least one side of a substrate film. 

[0010] As the acid-modified polystyrene thermoplastic 
elastomers used in this invention, for example, elastomers 
obtained by modifying rubber blocks of SEBS (styrene-ethylene • 
butylene-styrene) , SBS (styrene-ethylene-styrene) , SIS (styrene- 
isoprene-styrene) with acids are exemplified, as the acids for 
modification, for example, maleic anhydride, stearic acid, 
(meth) acrylic acid, etc. are exemplified. 
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[0011] If an initial stickiness to a rough surface is 
considered, the tensile strength of said self-adhesive 
composition is preferably 3 00 kg/cm 2 . 

[0012] As the tackifiers, for example, hydrogenated rosin 
esters, terpene resins, hydrogenated terpene resins, terpene- 
phenol resins, aliphatic petroleum resins, hydrogenated aliphatic 
petroleum resins, etc. can be given. 

[0013] If the compatibility with the acid-modified 
polystyrene thermoplastic elastomers, weather resistance, initial 
stickiness, etc. are considered, hydrogenated terpene resins and 
hydrogenated aliphatic petroleum resins are preferable among 
these tackifiers. The mixing amount is 20 - 150 pt (abbreviation 
of "part by weight 7 ' , translator) to 100 pt of the acid-modified 
polystyrene thermoplastic elastomers. If the tackifier is less 
than 20 pt, the operability is bad because of low initial 
stickiness and easy peel-off. If the tackifier is more than 150 
pt, the self-adhesive has too string adhesive strength and is 
hard to be peeled off. The mixing amount is preferably 30 -130 
pt, more preferably 60 -100. 

[0014] As the epoxy resins, polyf unctional polyglycidyl - 
amine epoxy resins, polyf unctional polyglycidyl ether epoxy 
resins, bisphenol epoxy resins, etc. are exemplified, if the 
reactivity, weather resistance are considered, polyf unctional 
polyglycidylamine epoxy resins are more preferable. 
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[0015] The reduction of adhesive strength under high 
temperatures associated with the migration of plasticizers from 
adherends (e. g., vinyl chloride steel plates such as soft vinyl 
chloride -laminated steel plate, etc.) can be suppressed and the 
residual of self-adhesive onto an adherend 

/3 

can be prevented by mixing 0 . 1 - 5 pt of an epoxy resin to 100 pt 
of an acid-modified polystyrene thermoplastic elastomer to become 
three-dimensional by cross-linking. If the mixing amount of epoxy 
resin is less than 0.1 pt, the cross-linking reaction does not 
fully proceed, and a residue of adhesive is presented on the 
adherend. If it is over 5 pt, the cross-linking density increases 
too much and a problem with the initial stickiness in pasting 
arises. The mixing amount is preferably 0.3 - 2.0 pt, more 
preferably 0.5 - 1.0. 

[0016] Methods of preparing the self-adhesive composition 
are not specially limited, the ingredients may be dissolved in 
well-known aromatic organic solvents and then mixed, or they may 
be heated and then mixed in molten state. The adhesive thus 
obtained is coated on at least one side of a substrate film to 
form a self-adhesive layer. The thickness of self-adhesive layer 
is preferably 5-50 fxm. 

[0017] Materials of the substrate films are not specially 
limited, and polyolefine resin, polyvinyl chloride, etc. are 
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preferable. The substrates may be single layer film or a 
laminated film, and the thickness of substrate film is preferably 
20 - 100 |im. 
[0018] 

[Actual Examples] Subsequently, actual examples are shown 
below to illustrate this invention concretely. 
[Actual Example 1] 

A 40 |im-thick PP/PE (polypropylene/polyethylene) blend film 
was prepared as substrate film. 60 pt of a hydrogenated aliphatic 
petroleum resin (Arcon P-100 made by Arakawa Chemical Co.), 0.3 
pt of an epoxy resin (Tetrad C made by Mitsubishi Gas Chemical 
Co.) and 370 pt of toluene as solvent were added to 100 pt of an 
acid-modified SEBS (Taftac M1911 made by Asahi Chemical Co.) and 
completely dissolved to give a self-adhesive composition. A 
surface protection film was obtained by coating this self- 
adhesive composition on a substrate film so as to become a 
thickness of 15 \xva and then dried. 
[0019] [Actual Example 2] 

A surface protection film was similarly obtained as in 
Actual Example 1 except that the mixing amount of Arcon P-100 in 
the self-adhesive composition was taken as 100 pt . 
[0020] [Actual Example 3] 

A surface protection film was similarly obtained as in 
Actual Example 1 except that 80 pt of a hydrogenated terpene 
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resin (Clearon P-105 made by Yasuhara Oils/fats Industry Co.) was 
added in place of Arcon P-100 in the self-adhesive composition. 
[0021] [Actual Example 4] 

A surface protection film was similarly obtained as in 
Actual Example 1 except that the mixing amount of the Tetrad C in 
the self-adhesive composition was taken as 1.0 pt . 
[0022] [Comparison Example 1] 

A surface protection film was similarly obtained as in 
Actual Example 2 except that the Tetrad C was excluded in the 
self-adhesive composition . 

[0023] [Comparison Example 2] 

2 pt of acrylic acid, 0.01 pt of trimethylolpropane 
triacrylate and 0.2 pt of benzoyl peroxide as initiator were 
added to 100 pt of 2-ethylhexyl acrylate and then polymerized in 
a toluene solution to give an acrylic copolymer solution. 5 pt of 
a trif unctional isocyanate (Coronate L, made by Japan Urethane 
Co.) was added to this solution by solid ratio to prepare a self- 
adhesive composition, and a surface protection film was similarly 
obtained using this self-adhesive composi-tion as in Actual 
Example 1 . 

[0024] [Comparison Example 3] 

70 pt of a terpene resin (YS Resin Px-#1150, made by 
Yasuhara Oils/Fats Industry Co.) and 3 pt of Coronate L were 
added to 100 p of a methyl acrylate-graf ted natural rubber to 
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prepare a self-adhesive composition, and a surface protection 
film was similarly obtained using this self-adhesive composi-tion 
as in Actual Example 1 . 

[0025] [Test Examples] 

Properties of the surface protection films obtained in the 
above actual examples and comparison examples were tested, and 
the results are shown in Table 1. 



[0026] 
[Table 1] 

/i 





Act . 
Ex. 1 


Act. 
Ex. 2 


Act. 
Ex. 3 


Act. 
Ex. 4 


Comp. 
Ex. 1 


Comp . 
Ex. 2 


Comp. 
Ex. 3 


Initial adhesive strength 1 (g/20 mm) 


20 


72 


21 


54 


107 


185 


241 


After pasting 
protecting film 2 
(60°C x 2 day storage) 


adhesive 
strength (g/ 20 
mm) 


46 


176 


51 


72 


202 


15 


180 


Film lift 


O 


0 


O 


O 


O 


O 


O 


Existence of 
residual paste 


no 


no 


no 


no 


yes 


yes 


no 


Weather resistance - * (hr) 


over 
50 


over 
50 


over 
50 


over 
50 


40 


20 


under 
10 



[0027] 

The property tests of surface protecting films given in 
Table 1 are performed as follows. 

(1) Initial adhesive strength 

A surface protecting film is roller pasted (pressure 5 
kg/cm 2 ) on a rough- surf aced vinyl chloride- laminated steel plate 
(containing over 20 wt% of DOP in vinyl chloride sheet) with 



surface roughness (R z according to a JIS specification (10-point 
averaged surface roughness) ) of 22 |im, after 30 min, it exhibits 
an adhesive strength when 180° peeled at a tensile speed of 300 
mm/min. The higher the value, the better the pasting property. 

[0028] After pasting protecting film (60°C x 2 day storage) 
It is equivalent to about 1-2 months in summer condition. 
The adhesive strength is taken as no more than 20 g if lift or 
peel -off occurs. For evaluation criteria, a case of observing no 
lift of film is taken as o, and c case of visually observing the 
lift of film is taken as x. Moreover, the existence of residual 
paste is visually observed. 

[0029] (3) Weather resistance. 

A time taken to remain the paste onto the adherend is 
observed by an acceleration test with a sunshine weathero- meter. 
It is preferable to be over 50 hr. 

[0030] 

[Effects of the Invention] The surface protecting film of 
this invention has good pasting property to adherends based on 
stainless steel plate or aluminum plate, glass plate, etc. and 
also to adherends of plasticizer-blended plastics with a rough 
surface, less reduction of adhesive strength after pasting and 
less residual paste to adherends as well as good weather 
resistance, thus it has an extremely high practical value. 
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1/1 - (C) VPI / DERVENT YP -f)C\0 i 1 QncZQ 
AN - 1993-269980 c34! ArUU^llbU58 

AP - JP19920024784 19920114 
PR - JP19920024784 19920114 

TI - Surface protective film for stainless steel and 

plasticised plastic sheets - comprises pressure O 
sensitive adhesive layer contg. acid modified O 
polystyrene thermoplastic elastomer, tackifier and 
epoxy! resin on film 

IW - SURFACE PROTECT FILM STAINLESS STEEL PLASTICISED 

PLASTIC SHEET COMPRISE PRESSURE SENSITIVE ADHESIVE 
LAYER CONTAIN ACID MODIFIED POLYSTYRENE THERMOPLASTIC 
ELASTOMER TACKIFIER POLYEPOXIDE RESIN FILM 

PA - (NITL )-NITT0 DEKKO CORP 

PN - JP5186747 A 19930727 DW199334 C09J7/02 004p D 
ORD - 1993-07-27 ™ 
IC - C09J7/02 \f> 
FS - CPI 
DC - A18 A81 G03 

- JOS 186747 The film is obtd. by forming a .pres.. 
- ^"^ j ^^X 0 adhesive layer comprising a pressure 
sensitive aST^ive "compsn. (A) comprising 100 pts. wt. 
of acid modified polystyrene thermoplastic elastomer 
(Al), 20-150 pts. wt. of tackmj? (A2T"a~nd o/i-'s pt s ' 

\ °f -^aU^ilLiAS) on surface(s) of basTTTat^'riTl 
film (B). 

■ Prcf. (Al) are obtd. by modifying block copolymer 
rubbers, e.g., SIS (styrene-isoprene-styrenc) , SBS 
(styrcne-butylene-styrcne), SEBS 

(styrene-ethylene-butylcne-styrene) by maleic anhydride 
or (meth)acrylic acid. (A2) may be of hydrogenated 
terpene or petroleum resins. (A3) arc pref. 
polyfunctional glycidylamine epoxy resins. (A) has 
pref. a tensile strength of less than 300 kg/cm2 
USE/ ADVANTAGE - The film is suitable for surface 
protection of stainless steel, Al, glass and 
plasticised plastic sheets. It shows high adhesion even 
to irregular surfaces and is improved in resistance to 
weathering. The adhesion strength is stable for a long 
period after application and additionally avoids 
adhesive transfer when peeled off after long period 



